Objectives: To analyse trends in rates of genital chlamydial infection and ectopic pregnancy between 1985 and 1995 in a county in Sweden. Setting: Uppsala county where screening for chlamydial infection, treatment, and contact tracing has been widespread and where ectopic pregnancies are recorded. Methods: Rates of chlamydial infections and ectopic pregnancy between 1985 and 1995 were calculated for women aged 20-39 years. Poisson and linear regression were used to examine the association between the risk of ectopic pregnancy and the current rates of chlamydial infection and rates of chlamydial infection from up to 5 years earlier.
Introduction
In industrialised countries Chlamydia trachomatis is the predominant infectious agent causing pelvic inflammatory disease [1] [2] [3] and, as a result of damage to the fallopian tubes, accounts for up to half of all ectopic pregnancies. 4 5 The substantial financial costs of genital chlamydial infections result from hospital treatment for pelvic inflammatory disease, ectopic pregnancy, and infertility, which may include in vitro fertilisation. 6 Programmes to reduce the incidence of genital chlamydial infection have not been widely implemented except in Sweden.
Policies to prevent chlamydial infection were gradually introduced in the 1980s in Sweden. 7 These included the establishment of a national diagnostic service 8 ; testing of women in antenatal, family planning, and abortion clinics 8 9 ; a statutory requirement since 1988 that doctors trace and treat the sexual contacts of patients with chlamydial infections 10 ; and the establishment of youth clinics which provide health education, condoms, and testing and treatment for chlamydial infection. 8 Declining rates of chlamydial infection and associated pelvic inflammatory disease in Sweden during the 1980s have been attributed to these policies. 8 9 11 The effect of these policies on the incidence of sequelae such as ectopic pregnancy and infertility are less clear. Trends in the occurrence of ectopic pregnancy are thought to lag behind those of chlamydial infection by several years, 4 5 but this association has not been examined in a population based study. Uppsala county, north of Stockholm, consists of six municipalities with a total population of 269 000 in 1990. Screening for chlamydial infection among the female population has been extensive 8 and care for ectopic pregnancies is provided in one hospital only. Uppsala county thus provides an exceptional setting for an ecological study of the association between genital chlamydial infection and ectopic pregnancy.
Material and methods

Ascertainment of infections and pregnancies
The Uppsala chlamydia database has been described in detail elsewhere. 8 Briefly, over 99% of examinations for infection with C trachomatis are performed in a single laboratory. A total of 110 834 cervical samples were collected from women of all ages between 1985 and 1995. Overall, 23% of samples came from 20 private practices, 16% from one sexually transmitted disease clinic, 15% from three family planning clinics, 14% from six youth clinics, 14% from five gynaecology clinics, 10% from 34 primary healthcare clinics, 7% from 14 antenatal clinics, and 1% from other sites. Altogether 89% (99 133/110 834) of samples were cultured in McCoy cells treated with cycloheximide, according to the methods of Ripa and Mårdh 12 ; 10% (10 855/110 834) were analysed by enzyme immunoassay (EIA, Abbott Diagnostics, Chicago, or Syva, Palo Alto); and 0.8% (846/110 834) were analysed by direct immunofluorescence (Syva, Palo Alto). Results of 568 examinations (0.5% of all samples) could not be interpreted.
The list of discharge diagnoses from University Hospital in Uppsala was used to determine the number of times ectopic pregnancy was the primary diagnosis for women aged 15 to 39. This list includes all episodes diagnosed in the county. Population numbers, births, and the number of induced abortions were obtained for women at each age from the county statistical office or the epidemiological centre of the National Board of Health and Welfare. The total number of pregnancies reported was calculated as the sum of live births, induced abortions, and ectopic pregnancies.
Statistical analysis
Rates of genital chlamydial infection per 100 examinations and rates of ectopic pregnancy per 1000 reported pregnancies between 1985 and 1995 were calculated for women aged 20-24, 25-29, 30-34, and 35-39 years. The association between the two rates was examined using linear regression analysis.
2 tests were used to examine trends by age.
The same rates were calculated for women at each age and for each calendar year for chlamydial infection among women aged 15-39 and for ectopic pregnancy among those aged 20-39. Poisson regression models were defined to examine the strength of the association between the rates of chlamydial infection and the risk of ectopic pregnancy at each age. Models were calculated to examine the association between the rate of ectopic pregnancy and the rate of chlamydial infection in the same year and for the rates of chlamydial infection occurring 1 to 5 years earlier. For example, in the model examining the importance of the rate of chlamydial infection 5 years earlier, the rate among 15 year olds in 1985 was used to predict the risk of ectopic pregnancy among 20 year olds in 1990. This meant that some rates were missing in earlier years. The rate 1 year earlier was available from 1986 onwards and the rate five years earlier from 1990 onwards. Analyses were adjusted for age within each age group.
Results from Poisson regression models are given as rate ratios with 95% confidence intervals to estimate the effect of an increase in the rate of chlamydial infection of 5 new infections for every 100 examinations. Table 1 shows the number of chlamydia tests, reported pregnancies, and total female population during the study for women aged 20-39 years. The calculation of the rates of genital chlamydial infection in this age group was based on a total of 78 317 samples of which 3814 (4.9%) were positive. There were 51 630 pregnancies of which 930 (1.8%) were ectopic. Sixty three per cent (32 726/51 630) of pregnancies occurred among women aged 25-34 years, and 50% (39 547/78 317) of chlamydia tests were performed on women aged 20-24 years. Rates of chlamydial infection and rates of ectopic pregnancy were strongly associated with age; the risk of chlamydial infection decreased with age whereas the risk of ectopic pregnancy increased (both P < 0.001 by 2 test for trend). Among women aged 15-19 years (1990 population: 9027) there were 25 553 examinations for chlamydia and 1834 (7.2%) positive tests, but there were only 2831 pregnancies of which 18 were ectopic. Figure 1 shows the trends in the rates of chlamydial infection and ectopic pregnancy for each of the four age groups from 1985 to 1995. Although absolute levels differ between the rates of chlamydial infection and the rates of ectopic pregnancy, and between age groups, there is a decreasing trend in both rates among the women in three younger age groups (20-24, 25-29, 30-34). Women aged 35-39 years had the highest rates of ectopic pregnancy with no clear trend over time.
Results
There is a strong and highly significant correlation between the rates of chlamydial infection and ectopic pregnancy for women aged 20-24 years (r = 0.93, P < 0.001) (fig 2) . This correlation gets weaker when women aged 25-29 and 30-34 are analysed; it is not evident among women aged 35-39. The proportion of the variation in the rates of ectopic pregnancy which is explained by chlamydial infections diagnosed in the same year (r 2 ) was 86% for women aged 20-24 years, 61% for women aged 25-29 years, 48% for those aged 30-34 years, and 0% for women aged 35-39 years.
Poisson regression analyses were used to explore the association between the risk of ectopic pregnancy with contemporaneous and earlier rates of chlamydial infection (table 2) . For all time lag periods there was evidence that associations between rates of chlamydial infection and the risk of ectopic pregnancy varied according to age (P < 0.05 to P < 0.001 by test of interaction). Separate analyses were therefore performed for women aged 20-24, 25-29, 30-34, and 35-39 years.
The strongest association between ectopic pregnancy and the rate of genital chlamydial infection diagnosed in the same year is observed among women aged 20-24: an increase of five positive results per 100 tests is associated with an 85% increase in the rate of ectopic pregnancy (rate ratio 1.85, P < 0.001). Significant associations (P < 0.05) also occur for rates of chlamydial infections prevalent 1 to 3 years earlier.
Significant associations (P < 0.05) are observed for the concurrent rate and for all time lags among women aged 25-29. The strength of the association is similar for all rates but the best fit is obtained with the rates occurring 1 year earlier (rate ratio 1.72, P < 0.001). For women aged 30-34 there is no association between ectopic pregnancy and chlamydial infections diagnosed in the same year (rate ratio 1.11, P = 0.6). Also in this age group the strongest association was evident with rates occurring 1 year earlier (rate ratio 2.27, P < 0.001). Among women aged 35-39 the only significant association that emerged was with rates occurring 2 years earlier (rate ratio 2.58, P < 0.001). 
Discussion
The intensive screening effort implemented in Uppsala enabled us to obtain estimates of the rates of chlamydial infection and to examine ecological associations between genital chlamydial infection and ectopic pregnancies. Trends over the study period, 1985 to 1995, showed marked reductions in the rate of chlamydial infections. The concomitant decline in the incidence of ectopic pregnancy suggests that the control programme has been effective in reducing the risk of an important consequence of genital chlamydial infections.
The importance of age
Regression analyses of the association between the risk of ectopic pregnancy and contemporaneous and earlier rates of chlamydial infection suggest that the association varies systematically with age. Contrary to previous reports, 4 5 trends in the risk of ectopic pregnancy do not necessarily lag behind those of chlamydial infections. Among women aged 20-24 a strong association with the concurrent rate of chlamydial infection emerged, which explained 86% of the variation in the ectopic pregnancy rate. The mechanisms resulting in occlusion of the fallopian tubes remain unknown but it has been suggested that long term processes, including repeated infections, are involved. 13 Our results show that among these women a large proportion of ectopic pregnancies are a consequence of recent infections and that damage to tubal function resulting from inflammation and the loss of cilia may be present at an early stage. In the same age group (20-24) ectopic pregnancy rates were also associated with the rate of chlamydial infection 1 to 3 years earlier, although the associations tended to be weaker. This may reflect the effect of tubal damage from earlier infections and continuing immune mediated destruction. Among older women (25-39), associations were stronger with the rates of chlamydial infection occurring 1 or more years earlier. In this age group chlamydial infections explained less of the variation in the rates of ectopic pregnancy. The sequelae from gonococcal infections occurring many years earlier could play an additional role. Gonorrhoea was a prevalent cause of salpingitis in the 1960s and 1970s, 9 when the older women in our study were at their highest risk of acquiring sexually transmitted infections. Since then gonorrhoea has virtually been eradicated and the rate of chlamydial infections has fallen in Uppsala. Further decreases in the rates of ectopic pregnancy are therefore likely to occur in this age group in the future. Finally, factors not related to sexually transmitted infections such as endogenous infections and poor motility in the fallopian tubes might account for a considerable proportion of the ectopic pregnancies occurring in older women.
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Limitations of ecological studies
Findings from ecological analyses must be interpreted with caution. The analyses examine correlations between an exposure (chlamydial infection) and an outcome (ectopic pregnancy) which have been measured at a group rather than an individual level. One problem is that the associations may be confounded by factors that have not been measured. Trends in the prevalence of pelvic inflammatory disease associated with gonorrhoea and in the use of intrauterine contraceptive devices 15 may have influenced our results. In Uppsala, and elsewhere in Sweden, pelvic inflammatory disease associated with gonorrhoea was very rare during the period studied. 9 The use of intrauterine devices increases the risk of an ectopic implantation, if implantation occurs, while greatly reducing the probability of any pregnancy occurring. 16 An increasing use of intrauterine devices would thus reduce the absolute number of ectopic pregnancies and reduce the rate of ectopic pregnancy for every 1000 woman years but there would be an increase in the same rate when expressed for every 1000 pregnancies. In Uppsala there was a decline (of about 45%) both in the ectopic pregnancy rate for every 1000 woman years and in the rate for every 1000 pregnancies. It is therefore unlikely that changes in either gonococcal infections or contraceptive methods influenced our findings.
The introduction of more sensitive diagnostic methods, such as serological tests and vaginal ultrasound imaging, could mask a decline in the rate of ectopic pregnancy or could lead to a spurious increase if ectopic pregnancies are diagnosed, which would otherwise have resolved spontaneously without detection. 17 18 In Uppsala, no important changes in diagnostic methods occurred during the study period. In vitro fertilisation and other infertility treatments may lead to a real increase in the rate of ectopic pregnancies, but the increase caused by such treatments has been found to be small. 17 Results from ecological analyses may not be reproducible at the individual level. 19 20 Direct evidence of the benefits of screening for chlamydia on the incidence of its complications has been found in a controlled trial, in which the risk of pelvic inflammatory disease was reduced among women offered screening. 21 Our results are also in accordance with observations from other settings. In the United States reductions in the prevalence of chlamydial infections and in the number of hospitalisations for pelvic inflammatory disease and ectopic pregnancy have been reported to coincide with the implementation of programmes to screen for and treat chlamydial infections. 22 23 Conversely, in the South East Thames region in England the rate of ectopic pregnancy increased from 1988 to 1995 (unpublished data). Routine testing in England is consistently practised only in departments of genitourinary medicine, in contrast with the widespread screening for chlamydia in Sweden. Only about 7% of women in London aged 16-59 and only 2% in the remainder of the South East Thames region reported attending genitourinary medicine clinic in the last 5 years 24 compared with up to 22% of women aged 15-44 years tested annually for chlamydia in Uppsala. 8 
Conclusions
This study has shown that declining rates of chlamydial infection among women in Uppsala during a period of intensive screening, treatment, and contact tracing have been accompanied by a fall in the risk of ectopic pregnancy. Both the importance of chlamydial infections as a cause of ectopic pregnancy and the timing of the decline in the rates of ectopic pregnancy appear to vary with age. Among young women chlamydial infections seem to be the main cause of ectopic pregnancy. Falling rates of chlamydial infections in this group have been accompanied by an immediate reduction in the risk of ectopic pregnancy.
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Key messages
x The effect of measures to diagnose and treat genital chlamydial infections on the risk of ectopic pregnancy was examined in a county in Sweden
x Rates of chlamydial infection and ectopic pregnancy both declined between 1985 and 1995
x Chlamydial infections seem to be the main cause of ectopic pregnancy in young women; the risk of ectopic pregnancy decreased concurrently with the decline in chlamydial infections
x In older women the associations were less pronounced
Introduction
In western societies blood pressure rises with age. It is not clear if this is the result of a pathological process that needs treatment or if it is part of the natural ageing process. Treating hypertension helps prevent stroke and coronary heart disease in middle aged and elderly people younger than 80. In two trials, however, no benefit of treatment was observed in subjects aged 80 and older. 1 2 Treating isolated systolic hypertension does not reduce all cause mortality in this age group, although it prevents stroke and heart failure. 3 4 Since the number of subjects aged 80 and older included in these trials is small, evidence from observational studies may help in deciding whether to treat hypertension in patients at this age. Previous observational studies comprised of people aged 80 and older have found no relation between blood pressure and mortality, 5 and a U shaped relation, 6 or even an inverse relation in which higher blood pressure was associated with lower mortality. [7] [8] [9] However, adjustment for confounding factors was made in only one study 9 ; in this study only 35 deaths occurred in those aged over 80.
To determine whether the relation between blood pressure and all cause mortality differs in elderly people older than 85 as compared with younger
